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Temperature Dependence of Bonding Structure of GZO Thin Film Analyzed
by X-ray Diffractometer

Teresa Oh'

Division of Semiconductor, Choengju University

ABSTRACT

GZO film was prepared on p-type Si wafer and then annealed at various temperatures in an air conditions to research
the bonding structures in accordance with the annealing processes. GZO film annealed in an atmosphere showed the
various bonding structure depending on annealing temperatures and oxygen gas flow rate during the deposition. The
difference of bonding structures of GZO films made by oxygen gas flows between 18 sccm and 22 sccm was so great.
The bonding structures of GZO films made by oxygen gas flow of 18 sccm were showed the crystal structure, but that
of 22 sccm were showed the amorphous structure in spite of after annealing processes. The bonding structure of GZO
as oxide-semiconductor was observed the trend of becoming amorphous structures at the temperature of 200°C. Therefore,
the characteristics of oxide semiconductor are needed to research the variation near the annealing at 200°C.

Key Words : GZO, XRD, Crystal structure, Amorphous structure, Annealing

LM B

A Ao o3 7|&e FRA U 4k 9]
2743} A17ke] AFEES vl AAAIE o
3, 18 JYT AXY T T AAX ST
SR AP E vieAe AFsleler AL A,
Bl ggom, 53] fa4S 7HE 4 gluh wEhA
2t AYslr) 7FeEh, FAslEM T £ 5= Qe
2bstEREEA o] sk A4l o] FolA| AL YT} ZnO 7|
o] abslEHkE A o] A& ITO T A Foll A A1zt
HATH HIRAL S| ERFO &3=I1TO FHAFS di4l
g oA FAe F5g, HAA, WHAMY, WE
4, FHAEE e 71AE] 5L 2 ZnoE o
A 2=Zd o], Et=u} tiaFgolet 22 f7]
22 9 goFsE, AR A Wt Aiate] EYHS Fo2
NEE 7 JYTh[1-5] ZnOE 3-5% S WA= &

E-mail : teresa@cju.ac.kr

52

WA A $-Z2}o] E (hexagonal wruzite)2] 23 722
A, F2ol A 337 eVel W2 WEA] o ]9}
6 meVe] &2 & 7]A}ol| LA (exiton binding energy)S
Zk7] o) Ap G ol o] EEE W5 S
Rt} SR 7] Solx ] SH548S Bekahr] fla)
A ZnOZA 9l Al, Ga, Ag, Ge, Sn 52 E€2S5 ¥
oA HhE Tt Al EREEA S i 7] o]
oA gkth[6-9]. g FrRT)2EHold] #-8-37] gt
EMAEH AL o] A8EHA AE w7 Sl

(3

(]
e

e B2 A77F o] FoIA|AL QT Atshe WheA] o)A
o] A dxgel o gk Aazh Wyt Wizke] o)

[ RN
T

TS Zhe AT ISR o]FoA L A

) Abarb WA G s Ag x| skl

e A7 Bo] o] FolA gith 53] 2w we =
3] Wsle] tiste] W& o] Jlom, 53 5
A 227t 2&4E AR Folxlthe 9A] A
Hjojt}, spA| Rt Aol A o] Lhagge] Wshe
L5} FolA W FEr} 7aste] 17149 E40] ©



XRDO| ZHFEE ¥R GZO WHe] 25

lo
?
oL

53

oA AL o] sl EAHES 3] A
A Fstal gle Aol w}ﬁw ArraAel 545
=A o] REolEAel thEt
Oiw‘% Bo] o]FolAof % AsITH10-12].
B A7E GZO e A4 xw st
S ] Sleir dAfe] 22 Sxjgzel Wst
S Folx AgrErt sl Mstekes GZO
S SHCIL A EE sl 34.7°2A A YEh=
XRD &l e] WstE At 4 8eh. 28]al 4t
&I A7 543 RS A9, XRD

=2 E
e 54

BAjol o3k APt XPSEA o3t AgeluA
Atole] g & wingitt,
2. AEYH

F 9o GZO BHA A= &
16 scem ~ 26 scems 598l
™, RF magnetron sputtermg S
=0l =259 th 3] © GZO
gluto. Z 3 oA Z+z}F RT, 100°C, 200°C, 300°C ,

400 °C OM Ztzt AAE 5 10859 AA s e,
7} upepz o] 412 XRDE o835t A 7% &
Aste] A& Blasisith. dAE] 25 e A7x
o] Migle} 2% S FAFSISIT

32
o

Fig. 12 th7] ol #1218k GZOUte}e] XRD
HE HjFEh 33 GZO uhehe Akafapel whet
A FE dAfE] 2ol web 2727 EA U
Bttt 18 sceme A 9] 7k th-E9] GZOMWH HVé
A 5o ARAE F2E 2= WEkE Y 9

1

18 scem oA S35 GZOu RS A48 e
v A S ete AL P28 fAHL Mu}
Thek 200°C g oA EA 2 st GZorrere] A4 T o]

ul- ZHAste] v A el ZEo] Hol7|w gt 314
ul o]de] REoX e s AR o] Al vERt
o} XRD 4] dlolepd 3, -7kl lojA] v do]
UeEh A o= aheke 9 A 18 secem®] AHAoA Z2F
3t GZOE | MY B = B0t

Fig. 2= o871 2= oA A2 s GZoutute]
XRD #¥& HojZFt} 100°C €A T3¢ B
Fig. 2(by& ®BH Aafgo] 22 735 AAdo] A
9 AbAfrgo] WolAH BiAA 2R Welal itk &
3k 200°C EA7] 7421 74, Fig. 2(c)E BH }\\l'—l—-Tl’
Eko] 21—0 75)15,1 7‘%24131 ?-}_9,]9,] EHo] 7(-12—1 71—/\;-51_
3L At ARl BolR= GZouE A B
A FRolA ABA FEE WAl Utk GZO Wi
A F27F 100°C @AE 37 2000C EAE 4
ApelollAl o= vk Ae & 4 AUtk A 2s)
AT ) 72e] GZO B2 A-d F27 YERA]
T SolHelA viAA P YER AL Qe Aot

3. A8z} o wEbA akskE whEA|oM o] AR pzrt FEE
upeh, 283 A2 uet @b Al 1o, v
16 scem 400°C 1 22'sccm
= 400°C
i) z we |5 ]
S 5 £ a0
£ £ RT 2 ]
i p b 100C |8 ]
> 2 200°C
i@ ae |2 (b) w1510
= 3000 £ | a0c | €] 200°C
200°C| -
100°C
100°C 18 sccm RT
320 B5 | %0 ®5 | 40 w0 | @35 0 @5 0 mo w5 me s ¢ s
2 theta (degree) 2 theta (degree) 2 theta (degree)
24 sccm 7 26 scem
400°C 1
. f @
£ £4 (e 400°C
; (d) 200°C % - . 300°C
5 100°c| & | 200°C
£ = 100°C
JU RT i e
320 325 3 335 340 320 0 335 340

33.0
2 theta (degree)

5 33,
2 theta (degree)

Fig. 1. XRD pattern of GZO thin films after annealing in an atmosphere pressure with various oxygen gas flow rates,
(a) 16 sccm, (b) 18 scem, (¢) 22 scem, (d) 24 scem, (e) 28 scem.
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Fig. 2. XRD pattern of GZO thin films with various oxygen gas flow rates in an atmosphere pressure annealed at, (a)
RT, (b) 100°C, () 200°C, (d) 300°C, (e) 400°C.
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